Standards Institute, 2011). ESBL production was determined by the double-disc synergy test 120 using cefotaxime, amoxicillin-clavulanic acid and ceftazidime at inter-disc distances (centre 121 to centre) of 20 and 25 mm (Ho et al., 2000) . Conjugation was carried out in filters with E. 122 coli J53Az r as the recipient. Donor and recipient cells were mixed at 1:10 ratio. 123
Transconjugants were selected on trypticase soy agar plates containing sodium azide (150 124 mg/L; Sigma Chemical Co.) for counterselection and cefotaxime (1 mg/L; Sigma Chemical 125
Co.) to select for plasmid-encoded resistance. For detecting plasmids, bacterial cells were 126 embedded in agarose plugs and disrupted by alkaline lysis. Subsequently, the plasmids were 127 converted to the linear forms by incubation with Aspergillus oryzae S1 nuclease (Sigma 128 Chemical Co., St Louis, MO, USA) and were sized by pulsed-field gel electrophoresis (PFGE) 129 as previously described Ho et al., 2011b) . The replicon types for E. coli 130 transconjugants with CTX-M encoding plasmids were determined by a scheme previously 131 described (Carattoli et al., 2005) . Eighteen pairs of primers were tested in five multiplex and 132 three simplex PCR assays. The method allowed recognition of the following plasmid 133 incompatibility groups (Inc): FIA, FIB, FIC, FIIA, HI1, HI2, I1-I, L/M, N, P, W, T, A/C, K, 134 B/O, X, Y, F. An additional primer pair was used for identification IncFII replicons (Osborn 135 et al., 2000) . The FII plasmids were further subtyped by the replicon sequence typing (RST) 136 scheme (Villa et al., 2010) . This involved PCR and sequencing of DNA fragments containing 137 the copA region of the FII replicon, the iterons-repE region of the FIA replicon, the repB 138 gene of the FIB replicon and the copA region of the FIC replicon. Alleles were assigned to 139 each sequence and the replicon types were expressed according to the FAB formula (Villa et 140 al., 2010) . Where a transconjugant could not be obtained, the replicon type for the plasmid 141 encoding CTX-M-14 was determined in the parent strains. In all the isolates, the replicon 142 location in the plasmids was confirmed by hybridization with probes specific for bla CTX-M andto separate all the plasmids and the plasmid carrying the bla CTX-M gene was identified by 145 hybridization probe. PCR was used to determine all the plasmid replicons carried by the non-146 transconjugants. Afterwards, the non-transconjugants were tested by hybridization using 147 probes for all positive replicon types. The rep probes that hybridized to the bla CTX-M carrying 148 plasmid were used to define the replicon type. The four main phylogenetic groups (A, B1, B2, 149 and D) of the E. coli isolates were determined by a multiplex PCR assay (Clermont et al., 150 2000) . 151
152

PCR-RFLP analysis of IncFII plasmids 153
The IncFII plasmids were analysed further by a PCR-RFLP scheme previously described (Ho 154 et al., 2011b). The PCR-RFLP scheme involved PCR amplifications of seven loci or regions 155 (designated A, B1, B2, and C to F) with sizes ranging from 1.7 kb to 7.8 kb. Following PCR 156 amplifications, the amplicons were digested with 5 U each of the following restriction 157 enzymes (New England BioLabs) according to the manufacturer's instructions: RsaI (locus 158 A); SmaI (locus B1); SfcI (locus B2); HhaI (locus C); BsmI (locus D); BstEII (locus E); and 159 DrdI (locus F). For each locus, the PCR-RFLP patterns were assigned numbers. Patterns with 160 one or more band differences were assigned different numbers. The profiles for the seven loci 161 were used to designate the pRFLP type. Primers for amplification of the A, B2, C to F loci 162 were those described previously (Ho et al., 2011b) . Locus B1 was included in this study to 163 map the region upstream of bla CTX-M-14 . The primer pair used to amplify locus B1 was: 164 the reference plasmid (pHK01) in three or more loci were considered to be pHK01-like. PCR 173 for the pHK01-associated malB, yac, eitA, eitC and parA/B genes was performed using 174 previously described primers (Ho et al., 2011b) . (Table 1 ). For purpose of description, they were denoted 182 types I to VIII. Monoplex PCRs using different primer pair combinations were used to map 183 the genetic environment to one of the recognized types (Table 1) . 184
185
Plasmid sequencing 186
The Illumina Genome Analyzer IIx was used for sequencing of plasmids at approximately 187 500-fold coverage, as described previously (Ho et al., 2011b) . In brief, plasmids were 188 extracted from the transconjugants by using the Qiagen Large Construct kit (Qiagen, Hong 189 Kong). Purified plasmid DNA was fragmented by nebulization. The fragments were 190 amplified and a library was constructed as described previously (Ho et al., 2011c) . Table 2 ). The two most common replicon types were IncFII (38.1%, 61/160) and 208
IncI1-I (15%, 24/160). The frequencies of IncFII replicon were similar among isolates from 209 the three sources: animal faecal (36.2%), human faecal (38.5%) and human urine (40.5%, chi 210 square for trend, P = 0.7). Replicon IncI1-I was more common among animal faecal isolates 211 (20.7%) than in human faecal isolates (10.8%) and human urine isolates (13.5%), but the 212 difference was not statistically significant (P = 0.3). The replicons of the CTX-M-14 213 encoding plasmids for 19 transconjugants with co-resistance to non-β-lactam antibiotics were 214 as follows: IncFII (n=1), IncFII, FIB (n=2), IncFIB (n=2), IncFII, I1 (n=2), IncFII, FIA, FIBplasmid replicon distribution showed that the frequency of IncFII replicon in the four 219 phylogenetic groups were similar. The IncFII frequencies for the virulent groups B2 and D 220 were 47.2% (17/36) and 40% (24/60), respectively; that for the commensal groups A and B1 221 were 39.4% (13/33) and 22.6% (7/31), respectively (virulent vs. commensal groups, P = 0.1). 222 223 PCR mapping and sequencing of representative products revealed six of the eight 224 reported types of bla CTX-M-14 genetic environment (Table 3 and Supplementary Table S2) . Table S3 ). These included 16 plasmids (group 1) with 240 all seven PCR-RFLP patterns identical to the reference plasmid (pHK01), 36 plasmids (group 241 2) with identity over three to six loci, and nine plasmids (group 3) without any identical PCR-242 plasmids had their origins from human faecal (n=20), human urine (n=14) and animal faecal 245 (n=18, including 1 cattle, 1 chicken, 5 pigs, 9 cats, 1 dog and 1 rodent) sources. There were 246 15 unique pRFLP profiles for plasmids with the F2 and F35 replicon allele each. The 247 presence of the pHK01-associated malB, yac, eitA, eitC and parA/B genes was assessed by 248 monoplex PCRs using the purified plasmids as template. The result showed that 90.4% 249 (47/52) of the pHK01-like plasmids were positive for all targets. In contrast, these genes were 250 variably found among group 3 plasmids (Supplementary Table S3 ). The proportions of 251 animal faecal, human faecal and human urine isolates with pHK01-like plasmids were 31% 252 (18/58), 30.6% (20/65) and 37.8% (14/37), respectively. 253
The CTX-M-14 encoding plasmids, pHK09 (E. coli strain C017e) and pHK17a (E. The plasmids were categorised according to their similarity to the reference plasmid, pHK01: 400 group 1, all seven PCR-RFLP patterns were identical to reference; group 2, three to six 401 restriction patterns were identical; and group 3, less than three restriction patterns were 402 identical. 
